Abstract. In general, Generally speaking, most of the inland waterway transportation channels are naturally formed, while a few are artificially excavated. On both sides of the channel, the terrain is complex, and the channel itself has a large length, so it is difficult to find the rule whether the water level changes or the hydrological conditions change. The width of inland waterway affects the shipping safety of ships, so it is very necessary to study the method of determining the width of inland waterway. In this paper, the determination method of distance between ships and distance between ship and bank are studied by using the general layout design theory and probability theory. The method of determining the drift and the distance between ship and bridge caused by the flow in the bend is studied by using hydrodynamic theory. The establishment of inland waterway width should comprehensively use various theories.
Introduction
For shipping, navigation channel is a very important infrastructure and carrier of ship navigation. Its main function is to serve ship navigation. However, China's territory is vast and there are many rivers, lakes and seas. Inland water transportation is an important part of water transportation, which requires us to continuously improve the level of waterway transportation. Normally, the inland waterway is reformed to a certain extent. The depth of the waterway may reach tens of meters and the water traffic is developed. If the waterway is narrow, the number of sluices is large and the water level changes irregularly, this will often bring safety problems to shipping. Under such circumstances, reasonable waterway modification and scientific arrangement of waterway buoys are one of the important guarantees to ensure the safety of shipping work. For setting up channel buoys, it is important to set up boundary buoys on both sides of the channel, and the spacing arrangement between boundary buoys on both sides of the channel is closely related to the width of the channel. The distance setting is too large, wasting channel resources and setting too small, affecting the navigation safety of ships, so the channel boundary buoys must be reasonable and scientific.
As we all know, the main factors affecting the width of inland waterway include: track width, inter-ship spacing, inter-ship spacing, additional width, etc. At present, China's inland waterway navigation standards have clearly defined the width of China's inland waterway. In this standard, the ship's track width, ship-to-ship spacing, ship-to-shore spacing and other parameters are all determined by the representative ship size (captain, ship width). There is no doubt that the ship's track width is related to the ship's length, width and yaw angle. The track width can be completely determined by the length and width of the navigable ship. As for the additional width of the channel, there is no clear definition in the inland waterway navigation standard, especially the additional width of the natural curved channel. The standard only mentions the appropriate widening on the basis of the straight channel width, but the standard does not directly state how much the widening is. Many scholars believe that the additional width of the channel is mainly the drift caused by wind, current and other factors. At present, there are many research results on wind-induced drift and flow-induced drift of straight channel, which can be directly used for reference in buoy arrangement of straight channel [1] . However, as for the curved channel, the flow direction and velocity of the curved circulation all change with the change of water depth, so how to determine the flow-induced drift of the curved vessel needs further study [2] . With regard to the inter-ship distance and the inter-shore distance, their size is closely related to the inter-ship effect and the quay wall effect, 371 while the inter-ship effect and the quay wall effect are two very complex issues, which are not only related to the size of navigable ships, but also closely related to the flow conditions. Therefore, it is obviously not reasonable to determine the ship-to-ship distance and the ship-to-shore distance simply on the ship scale. For this reason, the key point in determining the width of inland waterway is to solve the problems of inter-ship spacing, inter-ship spacing and drift caused by bend flow. From this point of view, it is necessary to discuss the inter-ship distance, the inter-ship distance and the drift caused by bend flow closely around the navigation safety of ships, so as to lay a foundation for the determination of the width of inland waterway and help reduce the probability of traffic accidents.
Method for Determining Distance between Ships and Distance between Ship and Bank

Design Method of Harbor Master Plan
The width of China's inland waterway in the straight line section is determined in accordance with the current Code for Design of Harbor Master Plan [3] . As shown as Figure 2 , the effective width of the straight-line channel consists of three parts in total, namely, the inter-ship spacing in the figure, the rich width between the ship and the bottommost edge of the port channel, and the track width. Through the determination of these three widths, the one-way channel and the two-way channel are respectively calculated according to the following calculation formula. 
Probability Method
At present, although there are many research results on ship-to-ship effect and quayside effect, most of these results are limited to qualitative analysis, and mathematical models or empirical formulas on ship-to-ship effect and quayside effect have not been seen yet. Because of the complexity of the ship-to-ship effect and the quay wall effect, it is difficult to determine the size of the ship-to-ship distance and the ship-to-shore distance from the quantitative level. However, the relevant knowledge of probability theory provides a better solution. Assume that the distance between the up river ship, down river ships and the axis of the sail channel is respectively x1 and x2 (shown as Figure 2 ). As there is no relationship between the distance of two boat away from the axis of the sail channel, so x1 and x2 are unrelated random variables, and they all follow normal distribution. From Figure 1 , we can learn that:
(4) In the above formula: z represents the distance when the two boat meet in the way. z0 represents the sum of the distances of the two boats away from the axis of the sail channel;
If z>0,that is x1+x2< z 0 ,the collision risk won't exist If z<0,that is x 1 +x 2 > z 0 ,the collision risk will exist We can obtain below formula after derivation:
From the formula (5), we can learn that, if we set a small value probability P at first when provide the sail channel design ,then we can obtain the corresponding z 0 , the distance between two boat will be completely determined. For example, when we design the sail channel, if we need to control the collision risk below 0.005, that is P = 0.005. Then: (8) Relevant research shows that the mean square error is related to the boat's scale, and its size can be determined according to many years of boat navigation observation data in the sail channel. We can obtain the distance between boat and shore in same principle.
Confirm Methods for the Amount of Drift Caused by Curve Flow
There will be curve circulation in the natural curved sails channel, which is an important factor causing the lateral drift of the ship. When determining the width of the channel, the lateral drift of the ship caused by the loop circulation should be taken into account, which is conducive to ship safety. The difference between a curved circulation and a normal cross flow is: The surface flow of 
Conclusion
In the transportation facilities, the navigation channel plays a vital role, is the lifeblood of air China's shipping development and is also the object of state key construction. Therefore, the determination of inland waterway width has been the focus of industry workers' study. Based on the characteristics of ship handling, this paper puts forward a method to determine ship-to-ship distance and ship-to-shore distance from the perspective of probability theory and ship-to-ship theory. From the point of view of hydrodynamics, a method for determining the drift caused by bend flow and a method for determining the distance between ship and bridge are proposed. The above research methods and means in this paper provide a new perspective for the study of other waterway issues.
